Objective To test the safety and efficiency of radiofr treatment of dysfunctional uterine bleeding.
INTRODUCTION
The number of hysterectomies performed for menor rhagia remains large. For dysfunctional bleeding alone an estimated 25,000 hysterectomies are performed yearly in the United Kingdom1,2. In the Netherlands this number is around 8000 per year3.
Hysteroscopic methods o f endometrial ablation are being performed increasingly as an alternative to hys terectomy. It is estimated that around 40% to 60% of patients with menorrhagia might benefit from this form of treatment4,5. The techniques used require substantial skill and experience in order to be performed safely6,7. In specialised centres success rates are good: amenorlargely unknown. Published studies reported in the liter ature have addressed the distorted uterine cavity due to fibrosis11 and the small risk of new symptoms such as haematometra, pyometra, endometriosis and abdominal pain10. There is a generally lasting effect, although longer term studies are needed12. The risk of endometrial Correspondence: Dr R. F. A. Thijssen, Department of Obstetrics and Gynaecology, University Hospital Nijmegen, RO. Box 9101, 6500 HB Nijmegen, The Netherlands. carcinoma appears to be low and in cases o f abnormal bleeding, standard diagnostic procedures can be carried out13. Infertility remains uncertain as pregnancies after endometrial ablation have been reported6.
The use of radiofrequency for thermal destruction of tissue was introduced as a treatment o f prostatic hyper trophy14. Phipps et al. reported on radiofrequency endometrial ablation in 199015. After the initial experi ments, it was concluded that the uterus as small, hollow and richly vascularised organ with a relatively thick protective muscular wall provides an ideal setting for this modality. Hyperthermia is induced by a rapid oscillation o f charged particles in the tissue directly around an intrauterine probe, which is connected with a purpose-built radiofrequency source, the MENOSTAT (Rocket Medical, Watford, UK). The emitted frequency is 27*12 MHz. A belt electrode around the patient's waist ensures a closed circuit by way o f a return cable to the radiofrequency source (Fig. 1) . The endometrial surface is heated to 62-65°C. The temperature in the basal layer (providing the endometrium is only a few millimetres thick) rises sufficiently to ablate all of the endometrium, while the temperature decreases rapidly with the square of the distance from the probe15. There is virtually no generation o f heat on the outer uterine surface and a normal body temperature is maintained in bladder and bowel. The procedure is simple and does not require distension fluids. It can be performed under either general anaesthesia or under epidural/spinal anaesthesia. The duration of treatment is about 20 min utes during which the slightly curved probe is rotated in a step-wise fashion to ensure even endometrial contact. Severe uterine cramping lasts approximately six hours. Discharge from the hospital is possible 8 to 24 hours after the intervention. A seven-day oral course of anti biotic prophylaxis is prescribed. A watery, bloodstained vaginal discharge occurs for a period of four to six weeks. Normal activity is resumed during the week after the procedure. m rn METHODS Between February 1990 and December 1994, 1280 patients were treated with radiofrequency endometrial ablation. During that period the technology was gradu ally introduced in a number o f centres, some of which stopped the treatment after a short trial period. At the end of December 1994, 12 clinics in five countries were currently using the method. Inclusion criteria were as for other methods of endometrial ablation, namely: menorrhagia, age 30 to 55 years, no further desire for pregnancy, a wish to retain the uterus, no hyper gonadotropic state indicating an approaching meno pause (FSH < 1 5 IU/L), uterus not enlarged (length < 1 2 cm), normal cervical cytology, normal adnexa, no prolapse, no intrauterine pathology such as polyps, 
All patients had endometrial thinning: in most clinics
submucous fibroids or endometrial pathology and no history of a bleeding disorder. Menorrhagia was not quantified but it was defined from subjective criteria such as loss of blood clots, heavy bleeding with the need o f extra protection at night or with interference o f daytime activities. A history of menstrual periods of more than eight days and recurrent iron deficient anaemia were also noted as important criteria. Some patients were included because o f medical problems such as gross obesity or cardiovascular disease.
Before the intervention, an abdominal ultrasound scan was performed in each patient and hysteroscopy Danazol 400 mg twice daily for four weeks was used with biopsy or curettage to confirm the presence of a immediately preceding treatment. In a small number of regular uterine cavity and to exclude endometrial clinics GnRH analogues were given for a period of four pathology. Informed consent was obtained from all to six weeks before treatment. Differences in outcome patients and the importance of contraception after the with regard to the different pretreatment regimes have procedure was stressed. In most hospitals the agreement been reported3. of an ethical committee had been obtained.
The intervention was performed under general anaes-Although initially in a small group of patients no thesia. In a few clinics however, a spinal or epidural medication before treatment was given16, pretreatment anaesthesia was offered and sometimes preferred (60% was found to be advantageous. With this, endometrial of the patients treated in Nijmegen). The disposable belt ablation can be scheduled independently o f the men-electrode and the electrocardiogram electrodes were strual cycle. Moreover, in radio frequency endometrial placed according to the British working protocol and ablation cell-destructive heat is only generated as far as safety regulations. Just before endometrial destruction a few millimetres from the probe; a thin or atrophic was undertaken, the size of the disposable applicator endometrium should increase the likelihood of destruc-(small, medium, large) was chosen by deducing the tion o f the basal layer. cervical length (measured by a thin hooked probe or All these alterations have been published in regular updatings of the operating protocol, which were sent to all the users.
RESULTS
An overview of the centres which participated in the trial and the number o f patients treated in each centre is given in Table 1 . The mean duration o f the procedure was 20 minutes (range 15-28). This was dependent on the interval necessary to reach the ideal intrauterine temperature (62-65°C). The follow up period was 6 to 58 months. Median follow up was 32 months. Success defined as either amenorrhoea or a greatly reduced menstruation and/or a shortened menstrual period (hypomenorrhoea) was 78*5%. In most o f the patients Uterine perforation during dilatation (n = 3). In these cases the procedure was cancelled and rescheduled four to six weeks later. Haematometra (n -2) . Three patients who were amenorrhoeic had restarted regular but improved periods. Two patients required a During radiofrequency endometrial ablation it was noted that a small cervix and uterine cavity (6'5 cm endometrial ablation due to abdominal pain. At surgery endometriosis was found. Finally, six previously hypomenorrhoeic women had reached the menopause and were now amenorrhoeic.
The complications encountered in the total group of 1280 patients treated with radiofrequency endometrial ablation are listed in Table 2 .
Minor complications in this group consisted mostly of superficial burns (n = 10) o f the abdominal skin (belt electrode) buttock (return cable) chest (wrongly placed or faulty electrocardiogram electrodes) or sacral area (faulty cable). The actions taken to avoid these accidents varied from the retraining o f theatre personnel The use of radiofrequency for medical purposes is to the redesigning of equipment (belt electrode). All relatively new: radiofrequency superficial bums have healed spontaneously. Other requires special instruction and training for all personminor complications which have possibly been under-nel involved to become familiar with the technology, sound length) were present. The intrauterine temper ature rose quickly to 67°C. Two weeks after the procedure the patient was admitted with a gr swollen cervix and a small necrotic area of the recovered antibiotic therapy. The cervix has now a scarred appearance, but no haematometra is present. DISCUSSION ablation reported were: protocol and The
